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im^m 1 ] ^ 




H 
N 



R-A 



A{±Ci_ioT;v^i/>*-e^!9> Ri±N, n-vCi_6T;i/^;vt< 

[itm^2] ii^:gl|Sm<^N-li KuJrv^-^;VAT^ v>^-S'f«{i^<OM 



[0 0 0 1] 

>^ (20-HETE) <Dm^l^m^m.^ir^'N-(4-T)U^)]^m.^y 

[0 0 0 2]. 

[tt^*<Ofe#] 

uy(a hV^>mTb^Jt<^hfiX\^^:ho t>$^L> )l£^. f-bi^n-Ap 4 5 OJl 
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2/ 



#^:^;;l/.i€>mE^*#t^5tv^2O-HETEM^0^iaWfPffi (#K^:i:mi~5) ^ii^^^ 
[0 0 0 31 

{W^VfXMl\ J. Vascular Research, ||32^, im, 1995^ 
[#^#fP:i:K2] Am. J. Physiol., ^277^. R607M, 1999^ 
[Ifmff-X^Zl Physiol. Rev., ^82^, ISi:^, 2002#. 

@l^#iHlrPflW00132164 
imVfXn 2 ] llI^#i^<2rrJW00196309 
[#W:i:m3] SII^#W^TO0168610 
[#»^:fcm4] #iB¥01-354658-i- 
[#l^^:icm5] #r?B¥01-354646-f- 

fi«ii^m^^t::rj|#-r ^20-HETEOB^^Pl#-t^^5^J^m#^i-^ i >^ B 

[0 0 0 4] 
[IS® :^ci6co¥^] 

[0 0 0 5] 
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m2] 




H 
N 



R-A- 



[0 0 0 6] 

;i/^XfiCi_4T;v::r^vCi_4T;Vrr^v^t?ab^o ) -C^^tL^N-t Kn^ 



[0 0 0 7] 

:^mmKiS\,^X. rCx-yJ ^{±. ^<0mi:i^<ll^^x~y1iO^^i^,^^:t 
[0 0 0 81 
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[0 0 0 9] 

o 

[0 0 10] 
[0 0 11] 

bV7;i-^n#mm> -^v-^ymi^. MSm^> ^^>m:^> ;^-rT9:^m 
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i/;^-?^^ >^<^:^. N-T-fe^;i/v^^-r-r >^<??*^, :i:<b7K* 

[0 0 12] 

[0 0 13] 




6 



[0 0 14] 
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-Cl~2 4^^aSU 'fl:'a-%2=SrSi3t1-^>^i::;6^t?l^'& R^^ R2jiC 

a^jj^y-;^^ ^n/NV-;V, x^^liK^■7 9>^ 
mt^^'f-vy^ iJrnn;^;VA, T-feh-hU;K cf'^ tK^^H^ 

F^'m:^' V A -«m> x{±5im 2 T ^'^^ A -b A (IV) 

. -Jt^^y. mt^^'^uy. T-feh^hi;;i/. 

MjuM (^^"^v•>A^S14R//7K^#ffl^T^ /N'^v-^AvSttR/ 
K7v>7jc^oty> ^^°9i^^'>AvStt^/rmT:/^-'^A, :^'fb;^ X (II) 1 tKSi 

i^. ^:^'fkT>'*-'^A, v:T^--«7>^;V/t: K7v^>7Kfn%#. Itftt<{± 

5 ^ ^jtl" ^ t ;J>^^-e i ^ o 
[0 0 151 

i^m^^;v^) . N,N-vy ^;V4^;VAT5 K vy^;vT-t^- 
;Vi:m2a~l sot:. L<(i7 OIC-I 0 0X:'e2~7 2B#F^RlSf 'So 
^:"tr#^tL^4'ra^=^ii^5&^^'f (^i5^y-;K ^uaj-)V^ 

^rh^hi;;K itm^^^i^^) > m'O^Yxiir^yry^^'^ •UhWm-'^^t^-^- 
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u^i^)i'T<>tMM^j:MM^^ T^n/NV-;!/, 

[0 0 161 
[0 0 171 

['fb4l 



COaMB COaMe 
7 8 * 

2) NHjOH 

10 11 



[0 0 181 

2- {A-^Vuy ^u=.y ^r^yy Y ^;1/^;^t-;v (7) i: 

<I:^%8 *^^1-^C:i:/5«t?|;;|) (Tetrahedron Lett., ^42^, 0839 
51®, 2001^) o ^tC. 'fb-a-^S =J:ig^^^|* (N,N-v^'^^;VT-b hT^ h\ 
DMSO. DMS0-H20^) NaCl^;i)V>{±MgCl2- 6H205rf^ffl$-li:'fb'a-J^9 ^^^^-f 

^ d ^:7&5'e§ -5>o loo-isor. >KJ^:>^p^ii 5-24 m^-^^^h 

(Synthesis, 012^, 01659:^, 2000^) o 1 l::ffim t/iIWI C:^ 

mi 1 ^mati-^^tTS^T-i-So 
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[0 0 19] 

N- [4- (4-N,N->^^^;vT^y'-3, 3->^^^;v-'r^;v) "7^^^=^;^ 

il)mMi^^^^f^T^y(lO,Bg, 0.132mol)t 2-7*n/\V-;U(62ml)<7)2g'^ 
J^tCyN'^;}^;VAT;VT-*li F(8.7g) t-r yy^;VT;VT'li K(12ml. 0.132mol)^l)P 

-vp{^;vT5>'-2, 2-vp{^;i/7'ne:t>T;vT'ii K(8.4 g)^il'fe^^^t? 
[0 0 2 0] 

(2) -^>'v;i/'-}^^5i^^'^vJ:.^;v(7.4g, 0.0325mol) i:THF(32iiil)Orl^t?=^- 
ysTCtCi^SPL. M^^aST-e. 3->?p5^;VT^/-2, 2->^^^;V7'ntf 
:e-;^r;V7*li K(3.5 g, 0.0271mol)O'raFm?gf(20 mD^mTLfZo 3 0^^#L 

o ^i^'tfz:^^m^muikm.:^m^^. m^^mm-^^^^yy^x^Mu m&m 

;i/=9 6 : 4) T-ffi^U (2, 2-i^p{^;v-4-7i-;v-3--/-r^;v)v^ 
^ f^;i/T ^ > (3. 3 g) iM'^mmuM t Lxmzo 

[0 0 2 1] 

(3) (2, 2-v^^;v-4-7i-;i/-3--r-r^;i')i^^^;vT^ :^(3.0g, 
0.015mol)<^)^ 1 0% /N'^v^'!7AftttR(0.3 g)^1}UK.. 7K*# 

H^T-e-ff^^M^^Lfco yfmm^^^^ v^mlximml. ^(o^m^i^mi^ 

. (2, 2-vp{f^;i/-4-"7j^^;vyf^;i/)vp<^;vr^ >(2.9 g)*iE'fe^^Hi: 
[0 0 2 2] 
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( 4 ) ( 2 . 2 - 4 - "7 i^^vy^;!/) v^^ ■^;VT ^ > (2. 9g, 0. OUmol) 

^mW.iO. 58ml. 0. 014 mol) ^ t9> o < «9 i^T ty^To 10 ^JZ^m^ 5 MTfc^ 

^b^^hV^AOOmDSrJPx.. KJci?^^pH8.0tCli^t/io ^hK. KJZmzM^O 

^^•^f > :i^M^f-;v=9 2:8) x-mmv. [2, 2 4 -(4 

hn7i-;V)y^;V]>?p{«?^;VT^ ^yti2, 2 -v^>^;V- 4 -(2 h 07 
[0 0 2 3] 

(4) [2, 2 ->^pf-^;i/-4-(4 h n7ji^;i')'/^;v]i^^^;vr 5 >(40 
0mg,1.60mmol)<7)^^y-;V^?KtCl 0% ^fS^Ri^Omg) ^tUx., tK^ 

4 - ( 4 - vp< ^;i'T < y - 3 , 3 - V p{ f-;^^^^;^) r- > (290mg) 
^ic, 4-(4->^p?^;vT5y-3. 3-v^y^;i'"rf^;i')T-';>'(200mg, o 

.908nmol)Oy ^/-;V'^?S(4ml)tCN,N-vp{^;i/j^;VAT^ K vp(f-;VT't 
i5^-;V(0.48 ml, 3.6mmol)^iPx.. »il5lLT^ -^^mn^^tzo KBU^MU 
\,z^i3?Lfzm^. mt\^V^^iyT>^:='^ 2^(315 mg, 4. 54mmol) ^iPx.^ 

<Dnm^\:^m (68 mg) ^nfzo 

iHNMR (300MHz, DMSO-de) ^0.87(s, 6H), 1.39-1.45 (m, 2H), 2.08(s. 2H 
), 2.23(s, 6H), 2. 38-2. 44 (m, 2H). 6.98-7.05 (m, 4H), 7.38(d, J = 10.7H 
z. IH), 8.39 (d, J = 10.7Hz. IH), 9.73 (s, IH) 
124. 0-126. CC 
[0 0 2 41 
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mmm2 

N- [4- (4-N,N->^x^;i/T^y-3, 3-i^;^^;v-:/f^;v) y 

[0 0 2 5] 

iH NMR (300MHz, DMSO-de) 5 0.86 (s, 6H). 0.93 (t, J = 7.2Hz, 6H), 1 
.42-1.36 (m, 2H), 2.17 (s. 2H), 2.39-2.45 (m, 2H), 2.47-3.31 (m, 4H), 
6.98-7.05 (m, 4H), 7.38 (d, J = 10.7Hz. IH). 8.39 (d, J = 10.7Hz, IH), 
9.75 (s, IH) 
M,-^, 9 5 . 5 ~ 9 7 . 5 "C 
[0 0 2 6] 

N-[4-(4-tfmj v>- 1 --i)V-3. 3 -vp?^;v-^^;v)"7i-;v] 
-N'-ii Kn^vv ^;^AT 5 

iHNMR (300MHz. DMSO-de) 1.40-1.46 (m, 2H). 1.64-1.68 (m, 4H), 2. 
29 (s, 2H). 2.53-2.58 (m, 2H), 6.98-7.05 (m, 4H), 7.38 (d, J = 10.7Hz, 
IH). 8.39 (d. J = 10.7Hz, IH). 9.75 (s. IH) 

2 0 . 0 ~ 1 2 1 . 5 r m-^^M) 

[0 0 2 7] 

N- [4- (4-N,N-vJ^f-;VT5y r^;^) ^o:-;!/] -N' -l^Kn^ 

(l)4-(4-^bn "7 i-;i/)i&®?(1.0g. 4.78mmol) t Z^3L^)l^r ^ ^ (0. 699 
g. 9.56mmol)«^N,N--J^p«'?^;V5}s;i/AT^ K(10ml)?#?SJ^N- J:-"f-;V-N' - 3 
--J^ ^;VT ^ y y'u tf 5 ram(l. 37g, 7. 17nmol) ^ 1 - KCJ 

V V TV-)\y 1 7l^nt?(0.969g, 7. 17inmol) ^iDX-Mz^t^T 2 4 B#K^ 
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. N,l<l--JJ^^)l^-4-i4:-=-huyj,=.)V)^^)Vr^ K(1.4 g)=lr^m'fefft 
[0 0 2 8] 

N,N-v^J^^;v-4-(4-^ ^^7i:::^;^)^^>'^T^ K(1.4 g)i:THF(14 m 
DO^-^tft-lM BH3-THF(9.6 mO^f^TL^ ^failT— if:]^^^ tfJio $^tClM 
BH3-'raF(7.0 ml) «rfgTL. ^r^tCT 6 Btr^m^ tf^mtc> KBmz 5 0 %i^m 

^J^-^^mk. fm.m^U yji^;v-[4-(4-->n7:c-;v)7'f^;v]T5 
>(1.74 g)^ Vi^^-fe-^fit>cf^^i:L-C#fco 
[0 0 2 9] 

(3) va:.^;v-[4 -(4 h n-7j^^;v):/^;v]T^ >(1.74 g)<D^^y- 
)\^mm^l 0% ^^•^v'>AfSftJ^(0.3 g)^iD;i^ Tkm^H^T-e 3 L 

yjutiyA^w^v^^y^ - (^^^y :mm.J^^}^=2 : i) -effl^L. 4 

[0 0 3 0] 

(4) 4 -(4 ->?jL^;VT5 y •7'^;V)-T^'; >(676 mg. 3.12 rmoDO^-^' 
y-}\^mW.{4 ml)t;N,N->^p{f^;l'>i^;i/AT^ K >^'y f-;V7-lri5'-;V(0.83 ml 
, 6.2 mmol)=S:Un£, MiimT. l^K^^L/co KB^L^mUK^mi^fz^k 

i^'fbfc Kn^vT:^>=e-'^A(433 mg, 6.24 mmol) =S:Snx-, ESt? 9 0 BtK 

i'^^jLf-;K7)^l^«^Sje»-^>#IS0^0L. 4jit!.^*^<7)^®ib'^if^ (314 mg) =^#/i 

O 

iH NMR (300MHz, DMSO-de) S 0.92 (t. J = 7.3Hz, 6H), 1.24-1.60 (m, 
4H), 2.26-2.45 (m, 8H), 6.99-7.08 (m. 4H), 7.39 (d. J = ll.OHz, IH), 
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8.42 (d, J = 11. GHz. IH), 9.77 (s, IH) 

m,^A 1 0. 0-1 1 3. or 

[0 0 3 1] 

N-|4-[3-(2-^ h^vJih^~»7'ntf;v]-7i^;H-N'-li Kn^ 
V .-^ ;v A T 5 V > O^it 

(1) h i; •7i^;V>}^>?>7^ >'(4.81 g, 18.3 mmoDcOx h 9 Kn-7 9>(20 

ml)^#^iK^^^ oiCici%*p#:^ -:^J:.^;l^TV'i^'*;^5^'^^^l^- K4 o% h;i/j:.> 

^?K;7.99 g, 18.3 inmol)i:':^^^V>i^i; p{ ■f-;i/j:.-x;V'(2.21 g 

, 18.4 rmoD^m^UukfZo mi^t-Tr^UL. 3 O^mmWl^fzo W^OVf>z^ 
*PU 2 -(4 h n-7i^;V)"v'n^«;/ F v^f^;vj^^x;^(3.io g 
. 12.2 mmoDcOx b 7t: Kn7 7>^?g[(50 mD^TTiTL^^o miaSt^^?^^. 

;v=4 : 1-2 : 1) > ^^i/^t?NH'>';:*<>*-'v:^^Ai^n"7 - (^^ 

:i^^j^^;v=4 : l) t^mWkL. 2-[2-(2-p« hc^i/oi ^^i/)Jr:f- 
;^]-2 -(4-^ bn7^^;v)-v'n^-;/ ^J^Tv^y F v^^;v^;^T-;v(i.80 g 

) ^mM'&m'mjM t Lxmzo 

[0 0 3 2] 

(2) 2-[2-(2-^ hdpvJch#v)j:^;l/]-2-(4-^hn7x^;V) 
-ru^y ^Tiyy V v^^;VJ^^x;V(1.13 g, 3.2 mmoDcDN, N- 
T^hT5 K(6 ml)^?^ic, mt-^^^^^y^-U • 67l<^02^(l.30 g. 6.4 mmol) ^ 
Jnx.. 1 5 or-ei O^F^^fS^-iifCo W.)^^WL^mM.txnW^. 

f^;v=4 : 1~2 : 1) trfflML. l -[3 -(2 b^vj^ h^>')7'nif;v] 

- 4 - - h n ^ > 4f > (0. 52 g) ^n'^mmu^ tx^xntio 

[0 0 3 3] 
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(3) l-[3-(2-^ V^i^J^Y^i/)'fu}d}V}-4-^hu^-^^y(0A 
9 g, 2.1 tmoDO:^^ y-)V{lO ml)mWi^^. 5%^-^'7Z^^ ^~f^^^(0.20 g) 

3-1 : 1) T-fflML. 4-[3-(2-^ b^v-i->^'»7'ntf;v]7iC^;i'T 
^ > (0.38 g)*^m^;?ft^tJK^ L-r#/Zo 
[0 0 3 4] 

(4) 4-[3-(2-^ h^v^h^-»"/ntf;V]7a^^;VT^ > (0.20 g. 
0.97 mmol)<7)p{ ^ y -;i/(5 mO^^^i^tc, N, N- ■f-;^?}^;^ A T ^ Kv^^;V 
T'fe^-;v(0.24 g, 2.0 mmol)=^JPx.s 1 0 0'C-e4. 5 Bt^^^^^ir/Co R)S 
?^^Mza^t??^*P^^> Kndpv';VT 5 > 1:^^(0.14 g. 1.9 mmol) ^iin^^ ^ 
z^-e— Bfe^^L/cio Kn^->;VT^ > 1:^1^(0.067 g, 0.96 mmol) =Sr]tJn 
x.> M'S-e 1 . 5 B#r^. 5 0 'C-e 5 . 5 BtfalJ^JS^-^ir/io ^JSm^MSt 'Ci'^SP^ii 

(^^^^> :s^m-^^^i'=i : i~i : 2) x-m^L. imm^t^mio.u g)^m. 

[0 0 3 5] 

iRNMR (300MHz. DMSO-de) S 1.66-1.78 (m, 2H), 3.25 (s, 3H), 3.26 
-3.39 (m. 4H), 3.40-3.51 (m, 4H), 7.00-7.10 (m, 4H), 7.40 (d, J = 10. 
7Hz, IH), 8.42 (d, J = 10.7Hz, IH), 9.76 (s, IH) 
[0 0 3 6] 

N- l4-[6 -(N,N-v^p«f-;VT^ y)^^v;v]-7i-;vi-N*-t: Kn^ 

rnmm 5 tmm^j^if^^m^^^xwMit^m^^mLfzo 

m.^. 96. 0-97. or (il-fe^j^) 
[0 0 3 7] 
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mmm7 

N-|4-[2-(5, 5-v^^;V-[l, 3]i^:t^'^y-2 )P):i~^)V]y 

(1) 4--=^bnv>-^pt- b(3.18 g, 14.4 mmol) Ox h v li Kn 7 
^>(30 ml)^?SlC, -7 S'C'CTK^'fbv^^ vr-^;vT;v^^'>A(L0 Mh;v^ 

'c>frC7K*>fb5^'-Y y:/^;^r;V^--^A(1.0Mh;VJ^>'^?S ; 28.7 ml. 28.7 mmol 
;l/=2 : 1-1 : 3) -eJ»mL. a -(4 -~ h n7jc^;l/)7'n kf;v- 2 

- 1 -:f;v(2.i6 g) ^n-^nMt l^xmzo 

124. 5-126. or 
[0 0 3 8] 

(2) 3-(4-^hD7jc^;v)y*nii°;v-2-J^:/-l-:t-;i/(0.67 g, 3.8 
wml)<D;^i-U>^uyy( K(40 ml)^^^tc> m^rM^t-r^ff^ (5.01 g)=^in 

vy^- i^^^y :mm^^}^=e : 1-3 : i) x-mmL. 3-(4-»h 
^>7i-;^)•/^v<:^-;^(0.55 g) 'Sr^m-fe^^J^t Lr#f^o 
ill^ 140. 0-141. 5r 
[0 0 3 9] 

(3) 3-(4-^ hn^ j^^;V)7'n^-^-;u(0.51 g, 2.9 mmol) 0^>'Hr> 
(40 ml)?#^ll. p- J^;i'jj^>'^ 17K^% (0.059 g, 0.3 mmol), 2,2- 
i^;^^)U':ru^-<:>-l, 3 -v^:t-;^(0.36 g, 3.5 mmol)=SrSnx. ^»I^T> 

00 mO^iPx, ^1^(100 ml)T-2|llWmL/io -^^^^^/c^a® ^M7X«m 

^yy^- {^^^y.mk^'f-n^=9 : i~6 : i) -cfflML. 5.5->^^ 
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■^;V-2-[2-(4-^hn-7i::^;i/)tf^;i/]-[l. 3]v^;^-^-9->(0.73 g)^ 

m.^. 86. 5-88. 5t: 
[0 0 4 0] 

(4) 5, 5-v>^;v-2-[2-(4-^hn"7j^-;v)ii*-;i']-[l, 3]v 
:t^-9->(0.64 g, 2.4 iranoDcT)^ ^ y-;v(20 mD^t^tC, 5 v"^ A-?^ 
tt>^ (0.26 g)^ijnx.> 7X*#H^T> mEtKX AmmW^LtZo TLC^m^ 

^jr.f-;v=4 : 1-2 : 1) xmUL. 4 -[2 -(5. 5 - i^'^ [ 1 , 3]i^ 

2 --f ;i/)a:.-5^;l/]"7ai^;VT^ >'(0.48 g) ^^ril-felS-?^ i: LX^fZo 
93. 5-94. St: 
[0 0 4 1] 

(5) 4 -[2 -(5. 5-vp^^;v-[l, 3li^:t^'^y-2-4 )i')J^^)P]y 
ju=.)]/r <>(0.32 g, 1.4 nimol)<^p{ ^y-;i/(10 ml)^?Slc, N,N-v^^;v 
:^;l/AT^ Ki^^^;l'T*ti5'-;i/(0.33 g. 2.8 mmD^Mk.. 1 0 0'C-e4^P^ 
1^^^-^fZo KlBWi^^M.tXi^m^. t Kn^S/;i'T5 ^1^^(0.14 g, 1.9 

Dimol)^][jnx.> ^jMiX—^miWLfZo $ ^tCi^^fct: Kn^>'T>^-'^7A(0.19 
g, 2.8 nnnol) ^iJDx.. Myfi-e 1 BfK, 6 0 t:T- 6 . 5 WmKB^'^fZo KJB^^ 

-7bi5^^-7^- (^^■y-^' : pm^^>'^=2 : 1-1 : 2) xmmL. umit^ 

^(.0.25 g) =^ilfel&^i: Lxmzo 
Hl.ir 1 59. 0-160, or 
[0 0 4 2] 

*JSM8 

N-l4-[3-C5. 5-i^^^;l'-[l, 3]i^^;t#-9-:/-2-^;l/)-/ne;i/] 

mmme tmm^j::^m'S:m\^^xmmi\:^m^^^Lfzo 
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3 8 . 0 ~ 1 4 0 . 0 r m^^^M) 

[0 0 4 31 




[0 0 4 4] 

^^mt]. Pharmacol. Exp. Ther., 11268^. 474M. 1994i^lw|B^o:^'^lc 

DMSOT-1 /uMl,zmW:Lti^mM'<^W.'k. 5mU<7)m'lt'^^^^-i^'y'^R'(flmM 
(0:^^VyVr^y7- V^r-tr-'i y^riyy K vVT^-f '^Ay;Vh (EDTA)^ 
-^tf 5 0mM<7)3-*;V^Vyyn/N'>;^;i^^>^ (MOPS) (pH7.4) m^Wi 
^^M^ LTl^ hW-^ ^ny-Ali^ (Human Cell Culture Center, A 
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natomic Gift Foundation) . mS. t LT [5, 6, 8. 9. 11, 12, 14. 15] h U f^-^ A - T 
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